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1 - Project

The project is located in Chalfant Valley, Mono County, California. The town of Chalfant is
adjacent and across Highway 6 from the project. The project is also located on State
Highway 6. Bishop, California is located approximately 12 miles south of the project.

The project is for the subdivision of approximately 29 acres into 48 lots. Infrastructure will
be installed including access roads, water, sewer, electricity, phone and cable television.
Homes will be constructed on each lot. The assumed home size for each lot is
approximately 2000 square feet. All lots will be 0.43 acres or greater.

2 - Objective

The objective of this study is to determine the Base Floodplain Elevation over the subject
site. This information will be used to evaluate potential impacts of the future subdivision.
A final Base Floodplain Elevation study will be required to set the finished floor elevations
for the homes.

3 - Assumptions

Based on the study performed by WRC Nevada and attached as Appendix F, we have
selected to use a runoff flow of 10,000 cfs to determine the Base Floodplain Elevations. It
is the opinion of both Triad/Holmes Associates and WRC that this is a conservative

estimate.

The benchmark for this site is at an elevation above mean sea level as shown on the Base

Flood Elevation Map.

Cross Sections were shot generally perpendicular to the direction of the Channels in the
area. In the area of Chalfant Road, the cross sections were rotated to hit the road parallel,

based on the assumption that this road would create a damming effect on the flow.
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Many things can create local alterations to the direction of a flood in a flat area, such as

this one. These calculations are based on diverting a maximum flow to the project site

with U.S. Highway 6 acting as a weir for flood flows to the east.

4 — Project Background

The FEMA mapping does not address flood flows in the area of the proposed project. This
FEMA map was created based on USGS quad mapping. This USGS quad mapping is lacking
in topographic relief in the Chalfant Valley. Based on known flood observations and field
investigation, it was determined that ground survey would be required to determine more

accurate Base Flood Elevations.

Field survey of the Valley shows that generally a significant portion of total flood waters will
flow southeast toward the subject site. For purposes of this study we have conservatively

assumed that the entire flood flow of 10,000 cfs flows toward the subject site.

The most recent known flooding event was in 1989. In that event flood levels of 3-6
inches were observed in some areas. Many people installed berms to divert flow during the
storm. Flood waters were not identified at the Chalfant store but were identified

immediately to the south at the Fire Department Building and at the park.

5 - Observations
The project was investigated both in the field and on available maps such as FEMA and

Quad maps.

Soils in the area are generally sand. Vegetation is sparse desert type vegetation, mostly

sagebrush. There are very few clear drainage channels.

The project is located in a desert type climate. The site is very flat; the average slope
through the project site is at a rate of 0.004 feet per foot.
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Field observations were made of runoff. The site was surveyed at cross-sections,

perpendicular to the assumed direction of flow for a flood of 10,000 cfs. It is assumed that
Chalfant is perpendicular to the flow path. Due to this cross sections have been set to
match this condition. The direction of flow for smaller floods could vary significantly, due

to the flatness of the area.

The cross sections indicate that flood level waters are generally coming from the north,
west of Highway 6, and flowing almost directly toward the site. Highway 6 will somewhat
contain the runoff allowing weir overflow east to the town of Chalfant. Additionally,

Chalfant will act as an inline weir in the channel.

6 - Calculations

Based on the field observations and surveyed cross-sections, calculations were run to
determine maximum flow potential and base flood elevations on the subject site. For
calculation purposes, it was conservatively assumed that none of the 10,000 cfs crossed US
Highway 6 north of the project site or in other words the total flow was assumed to be
directed at the proposed project. Additionally, though some runoff will be contained west
of this project, all runoff was allowed to hit the project site. This gives the highest

potential water surface elevation for this site.

All calculations were prepared using the latest version of the Haestad, HecRas (Hydraulic

River Analysis) program.

Base Run — Existing Conditions:

e First, runs were made that consider the entire cross section as a whole. The cross
sections were entered. A fixed amount of 10000 cfs was added at station 9, and a
normal depth flow with a slope of 0.004 was placed at each end. In these, the
elevation of the water on the project site west of Highway 6 are very low, indicating
little or no flood waters on the subject property. These results are shown in
Appendix B. Since we believe the water gets trapped by Highway 6, additional work

was performed.
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Calculations were made along the west side of the Highway 6 (and across the
project site). A lateral structure was added to the sections to approximate Highway
6. Interpolated sections were added to limit distance between sections for more
accurate calculations. The Hecras Calculations were based upon a mixed flow
condition (though all of the results were subcritical). A fixed amount of 10000 cfs
was added at station 9, and a normal depth flow with a slope of 0.004 was placed
at each end. The geometric preprocessor was run to set weir overflows prior to
steady flow calculations. The runoff quantity contained by U.S. Highway 6 in the
area of the site varies from approximately 10000 cfs at the north to approximately
9000 cfs at the south exit of the property. These results are shown in Appendix C.
Historically, flood water damns up at the site, behind Chalfant Road. Therefore the
sections around Section 4.7 were adjusted to represent the effect of Chalfant Road.
Elevations were adjusted to simulate the condition created by Chalfant Road.

To verify that Highway 6 would act as a free overflow weir, the calculations included
in Appendix B were reviewed. These calculations indicate that even 10,000 cfs
flowing to the east of Highway 6 would produce elevations lower than the weir

elevations.

HecRAS with Proposed Conditions:

The proposed features were added to the sections. This includes obstructions
placed at the approximate location of new homes.

Though we do not expect to be able to define potential commercial structures for
more than 2 years, we expect that there will be buildings placed at the location of
the Commercial site. Therefore, to have an idea what effect might be made by a
commercial building, a 10,000 square foot building was added to the commercial
lot. If a building is propose that is significantly greater than 10,000 square feet,
additional analysis will be needed.

At this point, both a sound wall and berms are proposed along Highway 6. The
proposed sound wall was placed as a lateral structure, with openings as required.
The berms will be in line with the soundwall, and the openings will continue through
them. Openings were created by making 8 feet wide by 8 inches high culverts

through the lateral structure at 60 foot intervals to match the proposed sound wall
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openings. The actual construction of these may differ, but the total opening area

will need to be set based on the Final Base Flood Elevation Study. This will
probably change somewhat once all final considerations are made. Obstructions
were placed at the location of the north sound wall. This will closely simulate the
conditions created by the present design. Other options that include similar
openings would be modeled in the same way. Therefore any soundwall design
chosen that has similar openings would work the same as this consideration.

e The program was again run using all of the same considerations as the base run.

e This shows that in the area of this site the base flood elevation will be raised a
maximum of 0.12 feet. At the exit limit of the site (station 4.7) the post
development elevation matches the predevelopment elevation. Above and below
the project site, the elevation is within 0.02 feet. A table showing the water surface
elevation differences is included in the Calculations. Approximately 150 cfs
additional runoff out of the total of 10,000 cfs is contained on the project site at
station 4.7. Therefore there is minimal effect on the elevation of the water and the
runoff quantity at the cross sections at the limits of the property. The results of this

are shown in Appendix D.

7 - Conclusions

A flood with an intensity of 10,000 cfs would create a maximum depth of 3.5 feet above a
future roadway, which is preliminarily designed below natural grade. Generally maximum
depth of water surface across the lots is 2 feet or less. The finished floors of future homes
should be built above the base flood elevations set by this study. These elevations must be
determined based on the actual location of the home on the lot. The map, Figure A.2, can
be used for this determination. Homes must be built to conform fully to FEMA
requirements. This includes, but is not limited to the installation of required openings in

the homes ‘crawl space’ to effectively balance hydrostatic pressure from storm water flows.

As shown in the calculations the development of homes on the subject property would not
have a significant effect on a flood event. Roads will be built to reduce impact of the
installation of homes, essentially adding flow area for flood waters. Given the large size of

the area, the very low velocities and in comparison the small size of homes, installation of
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homes on this site will have an insignificant effect on upstream, downstream, or adjacent

property flooding in the subject area. It is advised that generally driveways and roads be

constructed essentially at grade so as not to significantly obstruct the flow of a storm.

Recommended mitigation measures for this project include the construction of the homes
such that the finished floor elevations are above the base flood elevations indicated on
Figure A2. Homes must be built to conform fully to FEMA and Mono County requirements.
This includes, but is not limited to the installation of required ventilation for the homes
‘crawl space’. Lot grading shall be kept to a minimum. Utilities will need to be protected
both in the underfloor and at the centralized service areas. This includes but is not limited

to water, sanitary sewer, propane and ventilation ducting.

Driveways and roads shall be constructed essentially at grade and shall not be constructed
to obstruct the flow of a storm. As much as is practicable homes built in a row

perpendicular to the flood flow path shall be minimized.

Openings shall be included in the sound wall adjacent to Highway 6 to balance flow
between this site and the area to the east. Erosion protection shall be provided at the
openings based on final calculations for velocities at these openings. Fences shall not be
allowed that would affect flood flows. Fences planned at the well locations must be

maintained such that debris does collect.

Base flood elevations shown in this study are preliminary based on an initial study of this
area. Final base flood elevations will be set based on a base flood elevation study as
prepared and approved during the improvement plan process.

This study was performed to determine Base Flood Elevations for this site only. These
results should not be used for any other sites.
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Appendix A

Figures
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Hydraulic Calculations
Existing Conditions, Complete Section
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4-180 Chalfant Brown Entire Section

Plan: Chalfant Brown Entire Section 4/15/2004
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Plan; Chalfant Brown Entire Section 4/15/2004
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Plan: Chalfant Brown Entire Section 4/15/2004
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4-180 Chalfant Brown Entire Section

X3 - North of Property
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4-180 Chalfant Brown Entire Section Plan: Chalfant Brown Entire Section 4/15/2004
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4-180 Chalfant Brown Entire Section Plan; Chalfant Brown Entire Section  4/15/2004
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Hydraulic Calculations
Existing Conditions
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HEC-RAS Plan: Plan 01 River: Chalfant Valley Reach: Mountain Vistas Profile: PF 1

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Mountain Vistas 9 PF 1 10000.00 4279.20 4282.06 4281.20 4282.28 0.003642 3.73 2723.73 1785.05 0.50
Mountain Vistas  |8.97435* PF 1 10000.00 4279.01 4281.89 4282.10 0.003690 3.72 2740.45 1831.35 0.50
Mountain Vistas 8.94871* PF 1 10000.00 4278.82 4281.71 4281.92 0.003724 3.70 2759.97 1874.00 0.50
Mountain Vistas  {8.92307* PF 1 10000.00 4278.63 4281.53 4281.74 0.003763 3.68 2780.20 1922.89 0.50
Mountain Vistas 8.89743* PF 1 10000.00 4278.44 4281.35 4281.55 0.003821 3.67 2794.55 1965.15 0.50
Mountain Vistas  {8.87179* PF 1 10000.00 4278.25 4281.16 4281.37 0.003875 3.65 2809.43 2008.19 0.50
Mountain Vistas 8.84615* PF 1 10000.00 4278.06 4280.98 4281.18 0.003950 3.65 2817.06 2044.70 0.51
Mountain Vistas  {8.82051* PF 1 10000.00 4277.87 4280.78 4280.98 0.004046 3.65 2822.56 2143.06 0.51
Mountain Vistas 8.79487* PF 1 10000.00 4277.68 4280.58 4280.79 0.004163 3.65 2838.98 2289.87 0.52
Mountain Vistas  |8.76923* PF 1 10000.00 4277.49 4280.38 4280.58 0.004252 3.66 2858.31 2394.94 0.52
Mountain Vistas 8.74358* PF 1 10000.00 4277.29 4280.18 4280.38 0.004312 3.66 2882.21 2462.52 0.53
Mountain Vistas 8.71794* PF 1 10000.00 4277.10 4279.97 4280.17 0.004378 3.65 2904.14 2502.39 0.53
Mountain Vistas 8.69230* PF 1 10000.00 4276.91 4279.76 4279.95 0.004403 3.64 2929.54 2519.98 0.53
Mountain Vistas  |8.66666* PF 1 10000.00 4276.72 4279.55 4279.74 0.004400 3.61 2958.10 2543.43 0.53
Mountain Vistas 8.64102* PF 1 10000.00 4276.53 4279.34 4279.52 0.004489 3.60 2971.48 2585.41 0.53
Mountain Vistas  {8.61538* PF 1 10000.00 4276.34 4279.12 4279.31 0.004512 3.58 2993.36 2615.75 0.53
Mountain Vistas 8.58974* PF 1 10000.00 4276.15 4278.91 4279.09 0.004558 3.56 3008.46 2639.47 0.53
Mountain Vistas  {8.56410* PF 1 10000.00 4275.96 4278.69 4278.87 0.004596 3.53 3023.03 2658.98 0.53
Mountain Vistas 8.53846* PF 1 10000.00 4275.77 4278.47 4278.64 0.004592 3.49 3038.88 2667.47 0.53
Mountain Vistas  |8.51282* PF 1 10000.00 4275.58 4278.25 4278.42 0.004630 3.45 3045.99 2678.14 0.53
Mountain Vistas 8.48718* PF 1 10000.00 4275.39 4278.03 4278.20 0.004623 3.41 3056.55 2681.94 0.53
Mountain Vistas  {8.46153* PF 1 10000.00 4275.20 4277.80 4277.97 0.004663 3.38 3052.94 2679.46 0.53
Mountain Vistas 8.43589* PF 1 10000.00 4275.01 4277.58 4277.75 0.004640 3.32 3062.51 2684.75 0.53
Mountain Vistas  {8.41025* PF 1 10000.00 4274.82 4277.36 4277.52 0.004674 3.28 3053.12 2676.74 0.53
Mountain Vistas 8.38461* PF 1 10000.00 4274.63 4277.13 4277.30 0.004642 3.23 3056.10 2673.01 0.52
Mountain Vistas  |8.35897* PF 1 10000.00 4274.44 4276.91 4277.07 0.004632 3.18 3053.35 2676.93 0.52
Mountain Vistas 8.33333* PF 1 10000.00 4274.25 4276.68 4276.85 0.004660 3.13 3037.66 2670.19 0.52
Mountain Vistas  {8.30769* PF 1 10000.00 4274.06 4276.45 4276.63 0.004624 3.07 3035.15 2673.13 0.52
Mountain Vistas 8.28205* PF 1 10000.00 4273.87 4276.23 4276.40 0.004616 3.02 3022.73 2672.26 0.51
Mountain Vistas  |8.25641* PF 1 10000.00 4273.68 4275.99 4276.18 0.004637 2.97 3000.07 2667.22 0.51
Mountain Vistas 8.23076* PF 1 10000.00 4273.48 4275.77 4275.96 0.004575 2.91 2996.22 2667.90 0.51
Mountain Vistas  {8.20512* PF 1 10000.00 4273.29 4275.54 4275.73 0.004583 2.86 2973.23 2663.63 0.51
Mountain Vistas 8.17948* PF 1 10000.00 4273.10 4275.31 4275.51 0.004538 2.80 2961.30 2661.68 0.50
Mountain Vistas  |8.15384* PF 1 10000.00 4272.91 4275.08 4275.29 0.004538 2.74 2938.54 2662.70 0.50
Mountain Vistas 8.12820* PF 1 10000.00 4272.72 4274.85 4275.07 0.004486 2.68 2925.62 2662.29 0.49
Mountain Vistas  |8.10256* PF 1 10000.00 4272.53 4274.62 4274.85 0.004512 2.64 2909.41 2664.86 0.49
Mountain Vistas 8.07692* PF 1 10000.00 4272.34 4274.39 4274.63 0.004518 2.59 2875.66 2654.97 0.49
Mountain Vistas  {8.05128* PF 1 10000.00 4272.15 4274.15 4274.41 0.004509 2.54 2846.97 2648.18 0.49
Mountain Vistas 8.02564* PF 1 10000.00 4271.96 4273.90 4274.18 0.004696 2.50 2758.87 2618.84 0.49
Mountain Vistas |8 PF 1 10000.00 4271.77 4273.65 4273.95 0.004748 2.51 2681.80 2514.56 0.50
Mountain Vistas 78 Lat Struct

Mountain Vistas  |7.84112* PF 1 10000.00 4271.61 4273.42 4273.71 0.004793 2.47 2733.28 2665.49 0.50
Mountain Vistas 7.78104* PF 1 10000.00 4271.45 4273.18 4273.46 0.004957 244 2771.04 2815.02 0.50
Mountain Vistas  |7.72096* PF 1 10000.00 4271.30 4272.94 4273.20 0.004984 2.48 2823.40 2873.07 0.50
Mountain Vistas 7.66088* PF 1 9999.80 4271.14 4272.71 4272.95 0.004922 2.54 2889.75 2881.42 0.50
Mountain Vistas  |7.60080* PF 1 9998.84 4270.98 4272.48 4272.69 0.004949 2.63 2943.21 2870.43 0.51
Mountain Vistas 7.54072* PF 1 9996.81 4270.77 4272.24 4272.44 0.004895 2.70 2996.41 2860.70 0.51
Mountain Vistas  |7.48064* PF 1 9993.50 4270.48 4272.01 4272.19 0.004880 2.79 3041.10 2857.11 0.51
Mountain Vistas 7.42056* PF 1 9988.72 4270.19 4271.77 4271.95 0.004871 2.88 3080.40 2875.48 0.52
Mountain Vistas  |7.36048* PF 1 9982.31 4269.90 4271.54 4271.70 0.004805 2.97 3126.33 2894.79 0.52
Mountain Vistas 7.30040* PF 1 9974.09 4269.62 4271.31 4271.46 0.004771 3.06 3158.20 2912.65 0.52
Mountain Vistas  |7.24032* PF 1 9963.85 4269.33 4271.07 4271.23 0.004648 3.14 3200.88 2967.29 0.52
Mountain Vistas 7.18024* PF 1 9951.67 4269.04 4270.83 4270.99 0.004949 3.35 3212.32 3107.64 0.54
Mountain Vistas 7.12016* PF 1 9937.96 4268.75 4270.58 4270.74 0.004875 3.44 3205.52 3126.02 0.54
Mountain Vistas 7.06008* PF 1 9922.74 4268.47 4270.34 4270.50 0.004757 3.51 3197.88 3144.57 0.54
Mountain Vistas |7 PF 1 9905.15 4268.18 4270.11 4270.27 0.004287 3.49 3261.18 3163.66 0.52
Mountain Vistas 6.93333* PF 1 9885.82 4267.94 4269.92 4270.07 0.003869 3.39 3355.24 3154.28 0.50
Mountain Vistas  |6.86666* PF 1 9862.41 4267.71 4269.62 4269.79 0.004628 3.61 3140.19 3129.35 0.54
Mountain Vistas 6.8* PF 1 9846.35 4267.47 4269.39 4269.56 0.004624 3.63 3122.71 3109.08 0.54
Mountain Vistas  |6.73333* PF 1 9832.22 4267.24 4269.16 4269.33 0.004606 3.63 3109.44 3092.70 0.54
Mountain Vistas 6.66666* PF 1 9819.97 4267.00 4268.92 4269.10 0.004617 3.65 3089.01 3078.35 0.54
Mountain Vistas  |6.6* PF 1 9809.56 4266.76 4268.69 4268.87 0.004628 3.67 3069.40 3064.23 0.54
Mountain Vistas 6.53333* PF 1 9800.90 4266.53 4268.45 4268.64 0.004624 3.68 3052.97 3050.79 0.54
Mountain Vistas  |6.46666* PF 1 9793.84 4266.29 4268.22 4268.41 0.004605 3.69 3039.04 3036.71 0.54
Mountain Vistas 6.4* PF 1 9788.32 4266.05 4267.99 4268.17 0.004640 3.71 3013.89 3022.42 0.54
Mountain Vistas  |6.33333* PF 1 9784.19 4265.81 4267.75 4267.94 0.004616 3.72 3001.88 3007.55 0.54
Mountain Vistas 6.26666* PF 1 9781.23 4265.57 4267.52 4267.71 0.004574 3.72 2992.71 2990.42 0.54
Mountain Vistas  6.2* PF 1 9779.14 4265.33 4267.30 4267.49 0.004435 3.69 3009.65 2978.85 0.53
Mountain Vistas 6.13333* PF 1 9777.52 4265.09 4267.09 4267.27 0.004147 3.62 3064.11 2967.69 0.52
Mountain Vistas  |6.06666* PF 1 9775.68 4264.85 4266.91 4267.07 0.003597 3.46 3206.87 2961.11 0.48
Mountain Vistas 6 PF 1 9772.42 4264.61 4266.77 4266.91 0.002860 3.21 3456.80 2964.96 0.44
Mountain Vistas  |5.94583* PF 1 9766.06 4264.45 4266.64 4266.79 0.002950 3.25 3396.34 2989.87 0.44
Mountain Vistas 5.89166* PF 1 9755.17 4264.30 4266.51 4266.66 0.003092 3.30 3306.23 2933.19 0.45
Mountain Vistas  |5.8375* PF 1 9739.76 4264.14 4266.35 4266.52 0.003354 3.38 3175.99 2837.92 0.47
Mountain Vistas 5.78333* PF 1 9720.70 4263.98 4266.18 4266.36 0.003831 3.51 2994.39 2532.73 0.50
Mountain Vistas  {5.72916* PF 1 9700.83 4263.83 4265.93 4266.15 0.005344 3.87 2648.47 2384.56 0.58
Mountain Vistas 5.675* PF 1 9678.97 4263.64 4265.78 4265.94 0.003187 3.31 3035.92 2417.54 0.46
Mountain Vistas  |5.62083* PF 1 9650.05 4263.15 4265.67 4265.81 0.002355 2.99 3303.25 2353.87 0.40




HEC-RAS Plan: Plan 01 River: Chalfant VVallev Reach* Mauntain Vistas Prafile: PE 1 (Continued)
Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Mountain Vistas 5.56666* PF 1 9613.65 4263.36 4265.51 4265.68 0.003147 3.23 3011.90 2187.92 0.45
Mountain Vistas  |5.5125* PF 1 9571.34 4263.20 4265.35 4265.52 0.003296 3.28 2929.58 2010.98 0.46
Mountain Vistas 5.45833* PF 1 9522.64 4263.02 4265.21 4265.37 0.003092 3.22 2964.69 1892.70 0.45
Mountain Vistas  |5.40416* PF 1 9466.81 4262.89 4265.06 4265.22 0.003157 3.23 2930.72 1881.19 0.45
Mountain Vistas 5.35% PF 1 9402.75 4262.73 4264.93 4265.07 0.002726 3.08 3053.36 1873.33 0.42
Mountain Vistas  |5.29583* PF 1 9331.19 4262.65 4264.75 4264.92 0.003573 3.33 2799.31 1858.29 0.48
Mountain Vistas 5.24166* PF 1 9252.12 4262.42 4264.61 4264.76 0.002840 3.09 2991.34 1870.25 0.43
Mountain Vistas  |5.1875* PF 1 9162.28 4262.26 4264.50 4264.63 0.002467 2.94 3116.59 1891.82 0.40
Mountain Vistas 5.13333* PF 1 9067.50 4262.37 4264.24 4264.46 0.005406 3.72 2439.14 1875.73 0.57
Mountain Vistas  {5.07916* PF 1 8971.63 4261.95 4264.02 4264.21 0.004479 3.50 2562.27 1871.79 0.53
Mountain Vistas 5.025* PF 1 8865.24 4261.79 4263.94 4264.05 0.001961 2.67 3314.35 1951.57 0.36
Mountain Vistas  {4.97083* PF 1 8743.43 4261.63 4263.82 4263.95 0.002389 2.83 3084.53 1930.61 0.40
Mountain Vistas 4.91666* PF 1 8606.81 4261.48 4263.72 4263.84 0.002167 272 3164.59 1959.12 0.38
Mountain Vistas  |4.8625* PF 1 8451.52 4261.32 4263.66 4263.75 0.001356 2.33 3632.35 1999.40 0.30
Mountain Vistas 4.80833* PF 1 8278.12 4261.16 4263.55 4263.66 0.002195 2.65 3121.83 2026.35 0.38
Mountain Vistas  [4.75416* PF 1 8084.13 4261.01 4263.52 4263.58 0.000895 1.99 4065.91 2073.40 0.25
Mountain Vistas 4.7 PF 1 7899.73 4260.85 4263.04 4263.04 4263.44 0.019794 5.05 1564.47 2011.04 1.01
Mountain Vistas  |4.62222* PF 1 7752.41 4260.56 4262.40 4261.90 4262.56 0.004294 3.24 2389.56 1896.19 0.51
Mountain Vistas 4.54444* PF 1 7609.89 4260.27 4262.20 4262.36 0.004144 3.20 2378.87 1876.99 0.50
Mountain Vistas  |4.46666* PF 1 7459.16 4259.98 4261.87 4262.10 0.007578 3.85 1939.40 1825.31 0.66
Mountain Vistas 4.38888* PF 1 7307.57 4259.69 4261.52 4261.75 0.007142 3.79 1928.92 1776.32 0.64
Mountain Vistas  [4.31111* PF 1 7151.04 4259.41 4261.23 4261.43 0.006076 3.61 1982.71 1741.05 0.60
Mountain Vistas 4.23333* PF 1 6987.58 4259.12 4260.91 4261.12 0.006890 3.74 1866.36 1702.79 0.63
Mountain Vistas  |4.15555* PF 1 6814.67 4258.83 4260.61 4260.81 0.006188 3.61 1905.20 1812.47 0.60
Mountain Vistas 4.07777* PF 1 6635.72 4258.54 4260.43 4260.56 0.003441 2.95 2317.14 2005.91 0.46
Mountain Vistas |4 PF 1 6480.19 4258.25 4260.35 4260.43 0.001654 2.27 2982.23 2221.26 0.33
Mountain Vistas 3.875* PF 1 6361.31 4258.17 4260.28 4260.36 0.001697 2.24 2945.51 2278.35 0.33
Mountain Vistas  |3.75* PF 1 6257.57 4258.09 4260.21 4260.29 0.001711 2.21 2913.60 2283.11 0.33
Mountain Vistas 3.625* PF 1 6168.49 4258.01 4260.14 4260.21 0.001722 2.18 2891.02 2295.01 0.33
Mountain Vistas  |3.5* PF 1 6093.40 4257.94 4260.07 4260.14 0.001744 2.15 2869.70 2307.89 0.33
Mountain Vistas 3.375* PF 1 6031.56 4257.86 4260.00 4260.07 0.001782 2.13 2850.65 2321.16 0.33
Mountain Vistas  |3.25* PF 1 5982.28 4257.78 4259.93 4259.99 0.001850 2.12 2829.67 2317.52 0.33
Mountain Vistas 3.125* PF 1 5944.73 4257.70 4259.85 4259.92 0.001943 2.1 2816.26 2355.94 0.34
Mountain Vistas |3 PF 1 5918.03 4257.62 4259.76 4259.83 0.002123 2.13 2773.33 2439.00 0.35
Mountain Vistas 2.875* PF 1 5893.61 4257.49 4259.66 4259.73 0.002160 2.14 2757.54 2449.84 0.35
Mountain Vistas | 2.75* PF 1 5860.21 4257.36 4259.56 4259.63 0.002192 2.14 2741.27 2461.02 0.36
Mountain Vistas 2.625* PF 1 5816.48 4257.23 4259.46 4259.53 0.002283 2.15 2701.75 2476.33 0.36
Mountain Vistas  |2.5* PF 1 5761.83 4257.09 4259.35 4259.42 0.002375 217 2663.80 2505.93 0.37
Mountain Vistas 2.375* PF 1 5695.92 4256.96 4259.23 4259.31 0.002591 2.21 2588.27 2535.78 0.38
Mountain Vistas | 2.25* PF 1 5618.99 4256.83 4259.10 4259.18 0.002934 2.28 2469.25 2518.53 0.40
Mountain Vistas 2.125* PF 1 5532.25 4256.70 4258.95 4259.04 0.003276 240 2306.80 2356.83 0.43
Mountain Vistas |2 PF 1 5438.97 4256.57 4258.76 4258.87 0.004051 2.61 2081.71 2190.89 0.47
Mountain Vistas 1.91666* PF 1 5347.31 4256.46 4258.58 4258.68 0.004040 2.58 2077.09 2232.70 0.47
Mountain Vistas  |1.83333* PF 1 5260.07 4256.35 4258.40 4258.50 0.004049 2.54 2073.12 2284.56 0.47
Mountain Vistas 1.75* PF 1 5177.52 4256.24 4258.22 4258.32 0.004038 2.50 2073.06 2330.32 0.47
Mountain Vistas | 1.66666* PF 1 5099.53 4256.13 4258.05 4258.14 0.004038 2.45 2086.27 2429.97 0.46
Mountain Vistas 1.58333* PF 1 5025.88 4256.02 4257.87 4257.96 0.004125 240 2095.05 2548.99 0.47
Mountain Vistas 1.5* PF 1 4956.55 4255.91 4257.68 4257.77 0.004264 2.38 2089.20 2643.01 0.47
Mountain Vistas 1.41666* PF 1 4891.45 4255.80 4257.49 4257.58 0.004246 2.36 2080.07 2657.54 0.47
Mountain Vistas 1.33333* PF 1 4830.43 4255.69 4257.30 4257.39 0.004214 2.33 2073.73 2671.48 0.47
Mountain Vistas 1.25* PF 1 4773.42 4255.58 4257.12 4257.20 0.004207 2.31 2064.23 2684.74 0.46
Mountain Vistas  |1.16666* PF 1 4720.30 4255.47 4256.93 4257.01 0.004159 2.29 2061.62 2697.16 0.46
Mountain Vistas 1.08333* PF 1 4670.85 4255.36 4256.75 4256.83 0.004093 2.26 2062.79 2709.48 0.46
Mountain Vistas 1 PF 1 4653.34 4255.25 4256.57 4256.20 4256.64 0.003997 2.24 2077.19 2724.50 0.45







Atriad/holmes associates June 2005

Preliminary Base Flood Elevation Study
Mountain Vistas

Appendix D

Hydraulic Calculations
Proposed Conditions

Tract 37-54 Flood Study
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4-180 post chalfant R6 with sound wall Plan: Plan 01  6/21/2005 3:33:15 PM
Geom: Mountain Vistas Flow: Flow 02
River = Chalfant Valley Reach = Mountain Vistas RS =9 y4
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HEC-RAS Plan: Plan 01 River: Chalfant Valley Reach: Mountain Vistas Profile: PF 1

Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Mountain Vistas 9 PF 1 10000.00 4279.20 4282.06 4281.20 4282.28 0.003642 3.73 2723.73 1785.05 0.50
Mountain Vistas  |8.97435* PF 1 10000.00 4279.01 4281.89 4282.10 0.003690 3.72 2740.45 1831.35 0.50
Mountain Vistas 8.94871* PF 1 10000.00 4278.82 4281.71 4281.92 0.003724 3.70 2759.97 1874.00 0.50
Mountain Vistas  {8.92307* PF 1 10000.00 4278.63 4281.53 4281.74 0.003763 3.68 2780.20 1922.89 0.50
Mountain Vistas 8.89743* PF 1 10000.00 4278.44 4281.35 4281.55 0.003821 3.67 2794.55 1965.15 0.50
Mountain Vistas  {8.87179* PF 1 10000.00 4278.25 4281.16 4281.37 0.003875 3.65 2809.43 2008.19 0.50
Mountain Vistas 8.84615* PF 1 10000.00 4278.06 4280.98 4281.18 0.003950 3.65 2817.06 2044.70 0.51
Mountain Vistas  {8.82051* PF 1 10000.00 4277.87 4280.78 4280.98 0.004046 3.65 2822.56 2143.06 0.51
Mountain Vistas 8.79487* PF 1 10000.00 4277.68 4280.58 4280.79 0.004163 3.65 2838.98 2289.87 0.52
Mountain Vistas  |8.76923* PF 1 10000.00 4277.49 4280.38 4280.58 0.004252 3.66 2858.31 2394.94 0.52
Mountain Vistas 8.74358* PF 1 10000.00 4277.29 4280.18 4280.38 0.004312 3.66 2882.21 2462.52 0.53
Mountain Vistas 8.71794* PF 1 10000.00 4277.10 4279.97 4280.17 0.004378 3.65 2904.14 2502.39 0.53
Mountain Vistas 8.69230* PF 1 10000.00 4276.91 4279.76 4279.95 0.004403 3.64 2929.54 2519.98 0.53
Mountain Vistas  |8.66666* PF 1 10000.00 4276.72 4279.55 4279.74 0.004400 3.61 2958.10 2543.43 0.53
Mountain Vistas 8.64102* PF 1 10000.00 4276.53 4279.34 4279.52 0.004489 3.60 2971.48 2585.41 0.53
Mountain Vistas  {8.61538* PF 1 10000.00 4276.34 4279.12 4279.31 0.004512 3.58 2993.36 2615.75 0.53
Mountain Vistas 8.58974* PF 1 10000.00 4276.15 4278.91 4279.09 0.004558 3.56 3008.46 2639.47 0.53
Mountain Vistas  {8.56410* PF 1 10000.00 4275.96 4278.69 4278.87 0.004596 3.53 3023.03 2658.98 0.53
Mountain Vistas 8.53846* PF 1 10000.00 4275.77 4278.47 4278.64 0.004592 3.49 3038.88 2667.47 0.53
Mountain Vistas  |8.51282* PF 1 10000.00 4275.58 4278.25 4278.42 0.004630 3.45 3045.99 2678.14 0.53
Mountain Vistas 8.48718* PF 1 10000.00 4275.39 4278.03 4278.20 0.004623 3.41 3056.55 2681.94 0.53
Mountain Vistas  {8.46153* PF 1 10000.00 4275.20 4277.80 4277.97 0.004663 3.38 3052.94 2679.46 0.53
Mountain Vistas 8.43589* PF 1 10000.00 4275.01 4277.58 4277.75 0.004640 3.32 3062.51 2684.75 0.53
Mountain Vistas  {8.41025* PF 1 10000.00 4274.82 4277.36 4277.52 0.004674 3.28 3053.12 2676.74 0.53
Mountain Vistas 8.38461* PF 1 10000.00 4274.63 4277.13 4277.30 0.004642 3.23 3056.10 2673.01 0.52
Mountain Vistas  |8.35897* PF 1 10000.00 4274.44 4276.91 4277.07 0.004632 3.18 3053.35 2676.93 0.52
Mountain Vistas 8.33333* PF 1 10000.00 4274.25 4276.68 4276.85 0.004660 3.13 3037.66 2670.19 0.52
Mountain Vistas  {8.30769* PF 1 10000.00 4274.06 4276.45 4276.63 0.004624 3.07 3035.15 2673.13 0.52
Mountain Vistas 8.28205* PF 1 10000.00 4273.87 4276.23 4276.40 0.004616 3.02 3022.73 2672.26 0.51
Mountain Vistas  |8.25641* PF 1 10000.00 4273.68 4275.99 4276.18 0.004637 2.97 3000.07 2667.22 0.51
Mountain Vistas 8.23076* PF 1 10000.00 4273.48 4275.77 4275.96 0.004575 2.91 2996.22 2667.90 0.51
Mountain Vistas  {8.20512* PF 1 10000.00 4273.29 4275.54 4275.73 0.004583 2.86 2973.23 2663.63 0.51
Mountain Vistas 8.17948* PF 1 10000.00 4273.10 4275.31 4275.51 0.004538 2.80 2961.30 2661.68 0.50
Mountain Vistas  |8.15384* PF 1 10000.00 4272.91 4275.08 4275.29 0.004538 2.74 2938.54 2662.70 0.50
Mountain Vistas 8.12820* PF 1 10000.00 4272.72 4274.85 4275.07 0.004486 2.68 2925.62 2662.29 0.49
Mountain Vistas  |8.10256* PF 1 10000.00 4272.53 4274.62 4274.85 0.004512 2.64 2909.41 2664.86 0.49
Mountain Vistas 8.07692* PF 1 10000.00 4272.34 4274.39 4274.63 0.004518 2.59 2875.66 2654.97 0.49
Mountain Vistas  {8.05128* PF 1 10000.00 4272.15 4274.15 4274.41 0.004509 2.54 2846.97 2648.18 0.49
Mountain Vistas 8.02564* PF 1 10000.00 4271.96 4273.90 4274.18 0.004696 2.50 2758.87 2618.84 0.49
Mountain Vistas |8 PF 1 10000.00 4271.77 4273.65 4273.95 0.004748 2.51 2681.80 2514.56 0.50
Mountain Vistas 78 Lat Struct

Mountain Vistas  |7.84112* PF 1 10000.00 4271.61 4273.42 4273.71 0.004793 2.47 2733.28 2665.49 0.50
Mountain Vistas 7.78104* PF 1 10000.00 4271.45 4273.18 4273.46 0.004953 244 2772.42 2816.24 0.50
Mountain Vistas  |7.72096* PF 1 10000.00 4271.30 4272.94 4273.20 0.004966 2.47 2827.61 2873.93 0.50
Mountain Vistas 7.66088* PF 1 9999.94 4271.14 4272.72 4272.95 0.004879 2.54 2899.60 2884.36 0.50
Mountain Vistas  |7.60080* PF 1 9999.43 4270.98 4272.48 4272.69 0.004943 2.63 2944.61 2870.75 0.51
Mountain Vistas 7.54072* PF 1 9998.15 4270.77 4272.25 4272.44 0.004876 2.70 3000.60 2861.63 0.51
Mountain Vistas  |7.48064* PF 1 9995.85 4270.48 4272.01 4272.20 0.004828 2.78 3052.26 2858.08 0.51
Mountain Vistas 7.42056* PF 1 9992.29 4270.19 4271.78 4271.95 0.004752 2.86 3105.69 2877.71 0.51
Mountain Vistas  |7.36048* PF 1 9987.43 4269.90 4271.54 4271.71 0.004887 3.02 3078.26 2815.96 0.53
Mountain Vistas 7.30040* PF 1 9984.84 4269.62 4271.30 4271.46 0.004968 3.16 3079.30 2811.27 0.53
Mountain Vistas  |7.24032* PF 1 9984.84 4269.33 4271.04 4271.21 0.005330 3.30 3051.13 2870.72 0.55
Mountain Vistas 7.18024* PF 1 9982.59 4268.81 4270.80 4270.96 0.004593 3.35 3182.43 3023.69 0.53
Mountain Vistas  [7.12016* PF 1 9980.24 4268.61 4270.56 4270.72 0.004759 3.53 3181.00 3045.25 0.54
Mountain Vistas 7.06008* PF 1 9977.65 4268.43 4270.34 4270.49 0.004227 3.42 3309.72 3144.60 0.51
Mountain Vistas |7 PF 1 9974.67 4268.18 4270.10 4270.28 0.004298 3.63 3193.09 3033.46 0.52
Mountain Vistas 6.93333* PF 1 9967.60 4267.74 4269.90 4270.07 0.004121 3.59 3228.94 3023.77 0.51
Mountain Vistas  |6.86666* PF 1 9967.60 4267.54 4269.61 4269.79 0.004529 3.67 3140.40 3077.45 0.54
Mountain Vistas 6.8* PF 1 9963.64 4267.19 4269.39 4269.57 0.004344 3.63 3167.85 3059.43 0.53
Mountain Vistas  |6.73333* PF 1 9953.05 4267.11 4269.17 4269.35 0.004246 3.64 3163.56 3015.06 0.52
Mountain Vistas 6.66666* PF 1 9950.85 4266.70 4268.90 4269.11 0.005235 3.98 2906.50 2915.68 0.58
Mountain Vistas  |6.6* PF 1 9948.58 4266.46 4268.70 4268.87 0.004007 3.55 3220.91 3065.89 0.51
Mountain Vistas 6.53333* PF 1 9946.87 4266.27 4268.47 4268.66 0.004443 3.73 3076.37 2973.07 0.53
Mountain Vistas  |6.46666* PF 1 9945.85 4265.89 4268.25 4268.44 0.004412 3.75 3061.98 2940.28 0.53
Mountain Vistas 6.4* PF 1 9945.85 4265.64 4267.99 4268.20 0.005098 3.97 2892.80 2892.35 0.57
Mountain Vistas  |6.33333* PF 1 9944.92 4265.35 4267.75 4267.95 0.004584 3.82 2986.96 2927.62 0.54
Mountain Vistas 6.26666* PF 1 9944.53 4265.14 4267.53 4267.73 0.004478 3.77 3014.07 2942.95 0.54
Mountain Vistas  6.2* PF 1 9943.77 4264.81 4267.35 4267.52 0.003539 3.47 3265.39 2992.73 0.48
Mountain Vistas 6.13333* PF 1 9943.38 4264.31 4267.11 4267.32 0.004429 3.86 2962.43 2812.90 0.54
Mountain Vistas  |6.06666* PF 1 9942.34 4264.18 4266.96 4267.12 0.003222 343 3316.57 2892.47 0.46
Mountain Vistas 6 PF 1 9942.34 4264.03 4266.81 4266.96 0.002993 3.36 3394.56 2847.40 0.45
Mountain Vistas  |5.94583* PF 1 9941.08 4264.05 4266.67 4266.83 0.003258 3.46 3280.54 2868.59 0.47
Mountain Vistas 5.89166* PF 1 9938.32 4263.58 4266.56 4266.70 0.002818 3.26 3435.54 2959.25 0.43
Mountain Vistas  |5.8375* PF 1 9934.99 4263.40 4266.43 4266.58 0.002946 3.30 3350.68 2881.56 0.44
Mountain Vistas 5.78333* PF 1 9930.54 4262.57 4266.24 4266.43 0.003810 3.64 2984.04 2581.86 0.50
Mountain Vistas  {5.72916* PF 1 9930.54 4262.42 4265.99 4266.23 0.005247 4.00 2641.97 2246.44 0.58
Mountain Vistas 5.675* PF 1 9925.86 4262.33 4265.84 4266.02 0.003301 3.48 2989.94 2280.10 0.47
Mountain Vistas  |5.62083* PF 1 9919.11 4262.36 4265.72 4265.88 0.002473 3.16 3236.44 2298.58 0.41




HEC-RAS Plan: Plan 01 River: Chalfant VVallev Reach* Mauntain Vistas Prafile: PE 1 (Continued)
Reach River Sta Profile Q Total Min Ch EI W.S. Elev Crit W.S. E.G. Elev E.G. Slope Vel Chnl Flow Area Top Width Froude # Chl
(cfs) (ft) (ft) (ft) (ft) (ft/ft) (ft/s) (sq ft) (ft)

Mountain Vistas 5.56666* PF 1 9911.62 4262.33 4265.59 4265.75 0.002876 3.24 3122.85 2246.72 0.44
Mountain Vistas  |5.5125* PF 1 9891.32 4262.10 4265.45 4265.61 0.002959 3.26 3063.38 2036.57 0.44
Mountain Vistas 5.45833* PF 1 9891.32 4262.34 4265.25 4265.45 0.003713 3.57 2777.34 1740.48 0.49
Mountain Vistas  |5.40416* PF 1 9887.65 4262.34 4265.13 4265.28 0.002704 3.12 3171.83 1914.37 0.42
Mountain Vistas 5.35% PF 1 9761.13 4262.33 4265.01 4265.16 0.002526 3.07 3184.97 1863.56 0.41
Mountain Vistas  |5.29583* PF 1 9632.79 4261.61 4264.86 4265.02 0.002977 3.23 2978.92 1799.39 0.44
Mountain Vistas 5.24166* PF 1 9502.92 4261.38 4264.73 4264.89 0.002699 3.15 3020.74 1758.86 0.42
Mountain Vistas  |5.1875* PF 1 9369.44 4261.37 4264.62 4264.76 0.002315 2.96 3162.34 1799.94 0.39
Mountain Vistas 5.13333* PF 1 9243.83 4261.66 4264.30 4264.57 0.006729 4.20 2201.43 1651.00 0.64
Mountain Vistas  {5.07916* PF 1 9132.80 4260.93 4264.04 4264.27 0.005356 3.89 2348.31 1665.73 0.58
Mountain Vistas 5.025* PF 1 9022.53 4260.91 4263.95 4264.08 0.002297 2.92 3092.87 1792.50 0.39
Mountain Vistas  {4.97083* PF 1 8900.08 4260.78 4263.85 4263.97 0.002157 2.76 3219.36 1937.66 0.38
Mountain Vistas 4.91666* PF 1 8760.23 4260.31 4263.77 4263.87 0.001773 2.57 3405.50 1971.04 0.34
Mountain Vistas  |4.8625* PF 1 8601.67 4260.39 4263.69 4263.79 0.001497 2.51 3424.38 1797.30 0.32
Mountain Vistas 4.80833* PF 1 8429.07 4260.77 4263.55 4263.69 0.002909 3.05 2763.56 1784.55 0.43
Mountain Vistas  [4.75416* PF 1 8237.18 4260.35 4263.54 4263.60 0.000842 1.97 4189.52 2076.71 0.24
Mountain Vistas 4.7 PF 1 8053.01 4260.85 4263.04 4263.04 4263.45 0.020569 5.15 1564.47 2011.04 1.03
Mountain Vistas  |4.62222* PF 1 7905.69 4260.56 4262.41 4261.91 4262.58 0.004297 3.27 2419.22 1900.00 0.51
Mountain Vistas 4.54444* PF 1 7763.16 4260.27 4262.22 4262.38 0.004151 3.22 2408.23 1880.89 0.50
Mountain Vistas  |4.46666* PF 1 7612.43 4259.98 4261.88 4262.11 0.007561 3.87 1966.17 1829.07 0.66
Mountain Vistas 4.38888* PF 1 7460.84 4259.69 4261.54 4261.76 0.007120 3.81 1956.71 1780.45 0.64
Mountain Vistas  [4.31111* PF 1 7304.32 4259.41 4261.24 4261.45 0.006069 3.63 2010.80 1745.41 0.60
Mountain Vistas 4.23333* PF 1 7140.85 4259.12 4260.92 4261.14 0.006878 3.77 1893.83 1707.33 0.63
Mountain Vistas  |4.15555* PF 1 6967.95 4258.83 4260.62 4260.83 0.006140 3.63 1939.85 1826.30 0.60
Mountain Vistas 4.07777* PF 1 6788.99 4258.54 4260.45 4260.59 0.003427 2.97 2358.43 2020.82 0.46
Mountain Vistas |4 PF 1 6633.46 4258.25 4260.37 4260.45 0.001662 2.30 3026.84 2235.08 0.33
Mountain Vistas 3.875* PF 1 6514.59 4258.17 4260.30 4260.38 0.001700 2.26 2990.12 2289.34 0.33
Mountain Vistas  |3.75* PF 1 6410.84 4258.09 4260.23 4260.31 0.001715 2.23 2957.16 2291.25 0.33
Mountain Vistas 3.625* PF 1 6321.77 4258.01 4260.16 4260.23 0.001725 2.20 2934.79 2302.36 0.33
Mountain Vistas  |3.5* PF 1 6246.68 4257.94 4260.09 4260.16 0.001749 217 2912.59 2314.75 0.33
Mountain Vistas 3.375* PF 1 6184.84 4257.86 4260.02 4260.09 0.001786 2.15 2893.78 2327.84 0.33
Mountain Vistas  |3.25* PF 1 6135.56 4257.78 4259.94 4260.01 0.001854 2.14 2871.65 2329.58 0.34
Mountain Vistas 3.125* PF 1 6098.01 4257.70 4259.87 4259.94 0.001945 2.13 2858.84 2356.73 0.34
Mountain Vistas |3 PF 1 6071.30 4257.62 4259.78 4259.85 0.002120 2.16 2817.40 2439.67 0.35
Mountain Vistas 2.875* PF 1 6046.89 4257.49 4259.68 4259.75 0.002156 2.16 2801.80 2450.55 0.36
Mountain Vistas | 2.75* PF 1 6013.49 4257.36 4259.58 4259.65 0.002188 2.16 2785.73 2461.42 0.36
Mountain Vistas 2.625* PF 1 5969.76 4257.23 4259.48 4259.55 0.002274 217 2747.71 247717 0.36
Mountain Vistas  |2.5* PF 1 5915.11 4257.09 4259.37 4259.44 0.002360 2.18 2711.54 2507.88 0.37
Mountain Vistas 2.375* PF 1 5849.19 4256.96 4259.25 4259.33 0.002562 2.22 2639.06 2538.62 0.38
Mountain Vistas | 2.25* PF 1 5772.26 4256.83 4259.12 4259.20 0.002941 2.30 2521.24 2552.19 0.41
Mountain Vistas 2.125* PF 1 5685.53 4256.70 4258.97 4259.06 0.003273 242 2355.39 2381.62 0.43
Mountain Vistas |2 PF 1 5592.25 4256.57 4258.78 4258.89 0.004049 2.63 2125.80 2213.31 0.47
Mountain Vistas 1.91666* PF 1 5500.59 4256.46 4258.60 4258.71 0.004041 2.60 2122.03 2257.78 0.47
Mountain Vistas  |1.83333* PF 1 5413.35 4256.35 4258.42 4258.52 0.004053 2.56 2119.14 2312.86 0.47
Mountain Vistas 1.75* PF 1 5330.79 4256.24 4258.24 4258.34 0.004049 2.52 2120.05 2363.72 0.47
Mountain Vistas | 1.66666* PF 1 5252.80 4256.13 4258.07 4258.16 0.004068 2.47 2132.92 2469.99 0.47
Mountain Vistas 1.58333* PF 1 5179.15 4256.02 4257.88 4257.98 0.004190 243 2137.74 2593.58 0.47
Mountain Vistas 1.5* PF 1 5109.82 4255.91 4257.70 4257.79 0.004264 2.40 2127.92 2643.45 0.47
Mountain Vistas 1.41666* PF 1 5044.72 4255.80 4257.51 4257.60 0.004247 2.38 2119.00 2657.96 0.47
Mountain Vistas 1.33333* PF 1 4983.71 4255.69 4257.32 4257.41 0.004224 2.36 2111.57 2671.88 0.47
Mountain Vistas 1.25* PF 1 4926.69 4255.58 4257.13 4257.22 0.004209 2.34 2103.56 2685.16 0.47
Mountain Vistas  |1.16666* PF 1 4873.58 4255.47 4256.94 4257.03 0.004162 2.32 2101.13 2697.61 0.46
Mountain Vistas 1.08333* PF 1 4824.13 4255.36 4256.76 4256.84 0.004098 2.29 2102.48 2709.68 0.46
Mountain Vistas |1 PF 1 4806.61 4255.25 4256.58 4256.21 4256.66 0.004003 2.27 2117.10 2724.68 0.45







0 6€ley 6'€LCy
0 Sl'vicy iGl'vicy
0 6EV.Cy i6EV.CY
0 covicy ic9vicy
0 S8'v.icy iG8'v.cCY
0 80°G/¢y i80°'GlCY
€¥'09¢y iG¥'09¢y 0 LE'GLey iLEGLCY
19°09¢y :2909¢y 0 vG'Slcy  ivGGlCy
10'0 i16°09¢¥ i26°09¢y S0'0 i16'99¢y i196°99¢Y 0 LL°GlCy 111°GlCy
10'0 €2 19¢y ivC L9y ¢0'0 :60°/9¢y il1°19¢y 0 66°'G/¢y 166°'GLCY
10°0 (/G962 :8G°9GCY il ¢0'0 i¢G'19¢v ivS'19cy S0'0 i€/9¢y iG€°/9C¥ 0 €2°9/¢y i€C9/¢Cy
10°0 :1G/°9G¢y 19/°9GCY 100 i/8°19¢y i88'L9CY 100 i2G'/9¢y i€G'L9CY 0 Sv'9/¢y  iG¥'9/CY
L0'0 i€6°9G9¢Y iv6'9GCY ¢0'0 i¢'¢9¢y icc'c9cy 000 iG/°/9¢v iSL°/9Cy 0 89'9/¢¥ i89'9/¢¥
100 :Cl'LG2Y €1 LGCY L0'0 iP'cocy il¥'¢9cy 000 :66/9¢y i66°L9CY 0 16°9/¢y :16°9/¢Y
AV WA AW A (44 000 iv0'€9Cy i¥0'€9CY L'V €00 i¢C'89cy iGC'89¢y 0 €L’L/cy €L'LICY
¢0'0 i6v'LGCYy :1G'LGCY ¢c0'0 ic9'€9¢cy ivS'€9cy ¢0°'0 iG¥'89¢Y :/1¥'89CY 0 9€'Llcy 19€LLCY
¢0'0 i89°/G2y i1°/GCY 000 iGG'€9¢y iGG°€9Cy 10'0 i69'89¢Y :/'89¢y 0 8G°L/Cy i8G'L/CY
10°0 :/8°/G2Yy :88'LGCY €00 :99°€9¢y i69€9¢Y ¢0'0- i1¢6'89¢Y :6'89¢Y 0 8'1/¢y 8/Ll¢y
¢0'0 i50°89¢y :,0'8GCy G0'0 icl'€9¢y iLL°€9Cy 10'0 i91°69¢¥ iL1'69¢Y 0 €0'8/¢y i€0'8.CY
¢0°0 i¢C'84cy ¥¢ 84y €00 :¢8€9cy i98°€9¢y 000 :6€69¢y i6£°69CY 0 GZ'8/¢y iGC'8lCY
¢0°0 i¥'8G¢y icv 8GCy 10’0 i¥6'€9CY :G6°€9CY iG 10°0- i29'69¢Y :19'69¢Y 0 Lv'8/Cy /v’ 8lCY
¢0°0 i85'89¢y :9'8G¢Y ¢0'0 :¢0'v9cy :¥0'v9Cy ¢0'0- i¢6'69¢Y :6°69¢Y 0 69'8/¢Yy 1698.¢Y
¢0'0 i9/°89¢y i8.'8GCY iC 90°0 ivC¥9cy i€ vIcy L0'0- (L1042 :L°0LCY il 0 16'8L¢y i16'8L¢Y
¢0'0 :G6'8G¢Y :16'8GCY ¢l’0 Sv9cy i29'v9cy 000 :ivE0.Lcy i¥VE0LCY 0 ¢l'6lcy icl'6lCy
¢0'0 il'6Scy icl 6S9cy ¢l'0 i19Vv9cy €L V9Cy ¢0'0- i8G°0/2v i199°0LCF 0 ¥E'6.CV  i¥E6LCY
¢0°0 :€C'65¢y :9¢'65CY LL'0 iG/.¥9¢y :198'v9Ch €0°0- i€8'04¢Y :8'0LCF 0 GG'6/¢y 1GG6.CY
¢0°0 iGe°659Cy i,£°659CY 800 i€6'¥9cy i10°G9Cy €0°0- i/0°'LL2y ivO'LLCY 0 9/.°6/¢y 19.°6/CV
¢0°0 :9v'65cy 8V 65CY £0°0 i90°99¢¥ :€1°G9cy L0'0- iLELLCY i€ LICY 0 16°64¢y 116°6LCY
¢0°0 i9G°659¢Y i89'65CY 700 i12'S9¢y iGC'G9Cy 000 ivS'llcy ivS'LLICY 0 81°082r i81°08C¥F
¢0'0 :199'6G¢Y :89'6GCY 0L°0 iG€'99CYy :G1'G9Cy 100 il2°V/cy i8L'LLICY 0 8¢°08Cy 18¢°08¢Y
¢0'0 i9/°6G9¢v i8L'6G¢CY i€ 800 i1G'G99¢y i69°G9Cy 000 il0¢cley il0cley 0 8G°08cr i85G°08CY
¢0'0 :G8'6G¢Y :18'6GCh G0°0 :/9'G9¢¥y :2L'G9cY 100 ivc'cley iGC'cley 0 8.°08¢y :i8/°08¢Y
L0'0 i€6'65CY i¥6'65CY 900 i8/°'G9¢v i¥8'G9Cy 000 i8¥'clcy i8v'clcy 0 86°08Cr i86°08CYF
¢0°0 :09¢y ¢0'09¢y 900 :€6'99¢y i66°G9CY 100 il2°¢ley icl'cley 0 9l’182y i91°18¢¥
¢0°0 i1/0°09¢v i60°09¢¥ 90°0 i81'99¢y i¥¢ 99Cy 000 iv6'¢cley iv6'Cley 0 Ge'18cry iGE'18CY
¢0°0 i¥1°09¢v :91°09¢¥ 80°0 :9€°99¢y i€y 99¢y 000 :8l'€lcy i8l'€ElCy 0 €G°18¢y 1€G'|8CY
¢0°0 i1209¢y €2 09¢y G0'0 i1G99¢y i199°99¢y 000 icveley icvelcy 0 LL'18¢y iL1'18¢Y
¢0°0 i82°09¢v :€°09¢y €00 i¥9'99¢y :/9'99¢y 000 0 68°182y 168182V
¢0°0 iG€°09¢y i,€°09Cy (v 700 122°99¢v i18°99¢Y i9 000 i99°€/cy iS9'€lCy i8 0 90'¢8cr 190'¢8cy
Jdd:  1SOd Jdd:  1SOd Jdd:  1S0Od Jdd 1S0d

JONJ¥I4d1d NOILVATT JOVAUNS JFLVM LNINJOTIAIAI™d SNSHIA LNINJOT3IAIA 1SOd




Atriad/holmes associates June 2005

Preliminary Base Flood Elevation Study
Mountain Vistas

Appendix E

Hydrology Calculations
WRC Nevada, Inc.

Tract 37-54 Flood Study
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CAA

July 11, 2005

Andyv Holmes

Triad/Holmes Associates

346 Old Mammoth Road. Suite 202
Viammoth Lakes, CA 93346

Subject: Tentative Tract Map, 372 Chalfant Road
Approximate Hydrologic Analysis
WRC Job No.: 3117

Dear Mr. Holmes:

This letter summarizes the requested approximate hydrologic analysis for your project located
1t 377 Chalfant Road. West Chalfant, California. The project is a 15 lot subdivision as shown on
the attached drawing (Attachment #1) provided to WRC by Triad/Holmes Associates. The site is
shown on the Federal Emergency Management Agency (FEMA) Flood Insurance Rate Map (FIRM)
Panel 184. dated August 19, 1985 (Attachment #2). The FEMA FIRM shows an approximate Zone
A boundarv tor the unnamed watercourse that crosses through the center of the site from north to
south.

The presence of an approximate FEMA Zone A requires that base flood eievations (BFE) be
determined for setting finished floor elevations. Mono County’s ordinance will allow the use of
existing studies for making this determination if such studies have been prepared. In the absence of
technical data, the applicant is required to prepare any studies necessary for establishing the BFE’s.
Based upon conversations WRC had with Kelly Garcia with Mono County Department of Public
Works. the County will be willing to consider approximate studies to determine BFE'’s if those
studies are based upon commonly accepted methods. There are two parts to such an estimate. First,
an estimate of the 100-vear peak discharge is required. Secondly, using the estimate of 100-year
reak discharge. estimates of the water surface elevations at each location within the project area need
10 be estimated. [t was concluded that WRC would provide an approximate analysis of the 100-year
peak discharge and Triad/Holmes Associates would generate estimates of the BFEs based on that
discharge estimate. This letter provides the results of WRC’s approximate estimate of the 100-year
peak discharges tor the project site. '

SIONZLLTING INGIMEERS




Andy Holmes
Triad/Holmes Associates
July 11, 2003
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Hydrologic Analysis - Level of Detail

Based upon vour review of'the project requirements with the client and Mono County, it was
concluded that an approximate hydrologic analysis would be sufficient for this project. This
conclusion was reached for the following reasons:

. The project size is not sufficient to warrant the expense of a detailed hvdrologic study if
reasonable and conservative estimates could provide adequately defensible results. ..

. The wide shallow nature of the floodplain results in a small changes in water surface
elevation with significant changes in the discharge estimate.

The watershed contributing to this project is located north of the project site and is 486
square miles in size (Attachment #3). The watershed is bounded on the west by the Benton Range
and on the east by the White Mountains and extends north across the California / Nevada border.
This watershed drains south though Hammil Valley to Chalfant Valley. Flows from extreme events
will flow as very wide shallow flow through Hammil Valley and Chalfant Valley. This watershed
1s shown on the attached figure.

Selection of Hydrologic Methods

The method selected for estimating the 100-year peak discharge was the use of regional
regression relationships prepared by the US Geological Survey as described in the report; Methods
for Estimating Maenitude and Frequencv of Floods in the Southwestern United States, USGS Open
File Report 93-419 (1994) (Attachment #4). This reference was used because of its acceptability by
FENIA for use in estimating peak discharges or for verification of peak flow estimates developed by
other methods. This is a commonly used method with wide acceptance for developing peak flow
estimates.

The USGS subdivided the Southwest into regions with similar hydrologic characteristics and
utilized observed peak discharge sstimates from gaged watersheds to develop regression equations
for each region. This watershed lies within Region 5 but lies close to the boundary of Region 6.
Reuional regression methods produce reasonable astimates of peak discharge when the watershed
that the equations are being applied to. are similar to the watersheds included in the regression
analvsis. Less certainty would be expected when the regression equations are applied to watersheds
that ditfer significantly from the gaged watersheds included in the data set.

The watershed being analyzed ‘or this study differs from the regression data set in the
rotlowing ways:
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Triad/Holmes Associates
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. The main thread of the stream course through the center of the watershed is very small in
relationship to its adjoining floodplain. Therefore, extreme events typically flow as wide
shallow flow over much of the main watercourse reach. This condition would result in
significant attenuation of peak flows during extreme events as compared to a watershed
where the primary channel conveys a more significant percentage of the extreme event flows.

. More then half of the watercourses used in the regression analysis have watershed areas that
are less than 30 square miles. Only five of the gaged watersheds in the analysis were greater
than 100 square miles. The five data points for the larger watersheds are located on the West
Walker River (2 values), the East Fork of the Carson River (2 values) and the Carson River
near Carson (see attached excerpt from the USGS study). These gaged sites are watercourses
with a significantly higher percentage of conveyance in the primary channel. Therefore, the
regression results would be expected to produce conservative values for the watershed being
evaluated in this study.

. The orientation of the watershed in this study differs from the orientation and characteristics
of the watersheds in the regression data set. Most of the watersheds in the regression data
set are oriented so that the primary watercourse is located perpendicular to the mountain
front. Therefore, the data set is for watercourses that typically have steeper slopes for the
primary watercourse. Extreme event peak flows are highly influenced by travel time in the
primary watercourse. The regression analysis does notinclude length of slope of the primary
watercourse as a factor in the regression analysis. The watercourse for the project area
watershed has a much shallower watercourse slope and therefore, is not characteristic of the
other watersheds in the USGS regression study area with respect to slope of the primary
watercourse.

. Due to the orientation and physical location of the watershed relative to the Sierra Crest,
much of the watershed would be located in the precipitation shadow of the Sierras.
Therefore, the precipitation differences between this watershed and the gaged watersheds in
the regression analysis, could be significant.

All of these tactors would suggest that the results obtained from the USGS regression
equations would tend to be overly conservative when applied to the watershed for this project. The
watershed area was determined by obtaining the USGS Digital Elevation Models in ArcView format.
The watershed divide was delineated in ArcView based on these data from the USGS. The
watershed area was then obtained from the resulting mapping.
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Results

Attached are the compurtations and plotted discharge frequency curves for Regions 5 and 6
(Attachment #3). Region 6 is provided for comparison purposes. The watershed is entirely in
Region 3. However, due to the factors described above, the watersheds in the Region 6 regression
analvsis may be hydrologically more similarto the study area, than the watersheds included in the
Region 5 regression analysis. However, Region 6 appears to have two distinct populations in the
data (see Attachment #4). The watersheds closer to, and more similar to, the project area are in a
cluster of data that has a flatter trend. The results produced by the REUIOH 6 equation produces
results consistent with that flatter trend to the data.

Based on the use of the regression equations, the 100-year peak tlow estimate at this site
would be between 6.000 and 10,000 cfs. In order to test the sensitivity of the results to water surface
elevation or depth of flooding, a cross section was extracted from the site topography along the
roadway centerline (Attachment #6). [t should be noted that the flow is not contained at Chalfant
Road. therefore these depths should not be used for determination of base flood elevations (BFEs).
Additional surveying is needed to define the limits of potential flooding on the east side of the
floodplain. The attached analysis is presented only for comparison of water surface elevation
differences with changes in peak discharge estimate. The difference in estimated depth using the
lower and upper end of the range of discharge estimates, is 0.9'. Inclusion of the entire floodplain
in the analysis will decrease the water surface elevations and decrease the relative difference in water
surtace elevations between the two estimated 100-year discharge values.

Recommendations

Buased on our analysis and findings. we recommend the following:
. Although the Region 5 estimate is likely to be conservative, we recommend using this
estimate for project planning purposes.

. We recommend that you obtain additional topographic data east of Chalfant Road to
determine the location of the east side of the floodplain. Inclusion of the entire floodplain
in the hydraulic analysis should provide 1 more representative water surface elevation. We
also recommend that vou confirm that the entire area considered to be in the floodplain can
experience tlood tlows (not protected by levees, roads, etc.).

' We recommend that a minimum of 3 cross sections be used for estimating the water surface
protile through the project site. These cross sections should be located: at a location
approximately 100" to 300" upstream of the north property line: at the north property line; at
the roadway center line at the center of the project; at the south property line; and at a point
approximatelv 100" to 300" south of the south property line.
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. We recommend that vou confirm that there are no downstream constrictions, roadways,
channel obstructions or other factors that would influence the gradient of the water surface
through the project site.

. If 2 more refined estimate of peak discharge and water surface profile is desired, more
detailed methods of analysis would need to be employed. However, the expense of the
derailed methods may not be necessary if conservative estimates of peak flow and water
surface elevations are used for establishing finished floor elevations and project impacts.

. We recommend that building pads located in the floodplain be protected against erosion.
Channel migration in these sandy soils in the project area is likely during extreme events and
the erodible soils will be subject to local scour around the corners of building pads where
localized velocities increases are likely due to contractions caused by the encroachment
represented by an elevated fill pad in the flow path.

[ trust that this information will be useful to you in your project planning. If1 can be of any
further assistance. feel free to call me at (775) 332-3737.

Sincerely,
WRC Nevada, Inc.

V /i

Mark E. Forest .
President

Enclosures

MEF dah



Parcel Map Prepared by Triad/Holmes
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Attachment #2

Excerpt from FEMA Flood Insurance Rate Map
for Project Area
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- Watershed Map
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Excerpts from USGS Open File Report 93-419



Methods for Esﬂmatmg Magmtude
and Frequency cof Floods inthe
Southwestern: Umted State o

By BLAKEMORE E. THOMAS,. HW HJALMARQC' 8
and S.D. WALTEMEYER BT

U.S. GECLOGICAL SURVEY
Open-File Report 93—419

Prepared in ccoperation -with the

COLORADO DEPARTMENT OF HIGHWAYS,

ARIZONA DEPARTMENT. OF T5ANSPORTAT ‘ON,.

CALIFORNIA DEPARTMENT O% TRAMSPORTAT !ON

IDAF'O DEPARTMENT OF, TRANSPORTATION,

NEVACA DEPARTMENT. O . TBANSPORTATION, _

NEW MEXICO STATE HiGHWAY AND "RANKFOR"A ﬁi‘ o
DEPARTMENT, .

OREGOM DEPARTMERT OF. TRANSPQRTAT@N

TEXAS DEPRAR MENTOWYFMSPOPTA*ION and

UTAE DEPART MENT. OF‘TRANS"OHTATION

Tycson, Arizona
1934
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Table 9. Generalized least-squares regression squations for estimating regional flood-frequency relations for the

Eastern Sierras Region 5
Equation: Q, peak discharge, in cubic feet per second; AREA, drainage area, in square miles; ELEVY, mean basin elevation, in feet; and LAT,
latitude of site, in decimal degrees. Data were based on 37 stations. Average number of years of systematic record is 31.

Average

Recurrence Equation standard erroraof E;:;:‘:;“
interval, In years prediction, in record
percent

2 0=0.0333ARE A3 ELEV/1,000)-%*((LAT-28)/10]*! 135 021

5 =2 42AREACSBELEV/1,000) 2 (LAT-28)10]*! 101 13

10 0=28.0 AREA%2((LAT-28)/10]*? 84 1.69

25 Q=426 AREAC YA ELEV/1,000) HO[(LAT-28)/10)*? 87 2.62

50 0=2.030AREA® 3 ELEV/1,000)" T{(LAT-28)/101*4 91 326

100 0=7.000AREA%782(ELEV/1,000) 2 1¥((LAT-28)/10]*4 95 3.30
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Table 10. Hybrid equations for estimating regional flood-frequency rela

Equation: Q, peak discharge, in cubic fest per second;
based on 80 statians. Dashes indicate no dats. Average

tions for tha Northern Great Basin Region 6

AREA, drainage area, in square miles; and ELEV, mean basin clcvation, in feet. Data were

pumber of years of systematic record is 19.

brid method includes much of the within-station residual variance and therefore is not

Estimated average standard error of regression for the hy
comparble to standard error of estimate from an ordinary

least-squares regression. See section entitled “Hybrid Method” for explanaion of erroc

Estimated
averige Equivaient
Recurrencs Equatien standard error of years of
Intarval, In years : regrassion, In record
log units
2 =0 - -
5 O=32AREACSOELEV/1,000)%% 147 0233
10 O=590AREAT(ELEV/1,000) " 112 748
25 Q=3.200AREA°‘62(ELEV/1.OOO)'2‘1 196 252
) 0=5300AREAS#(ELEV/1,0007 > 1.10 1.75
100 0=20,000AREAYS (ELEV/1,000) 1.84 794
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Results of Application of Regional Regression Equations
for Project Area



Chalfant Peak Discharge Calculations
For Triad/Holmes Associates

10-Jul-03
Watershed Mean Basin Qutlet Point
Area Elevation Latitude
486 6916 37.5
USGS, 1994 USGS, 1994
| Region 5 ' l Region 6 ]
Recurrence Estimated Recurrence Estimated
Interval Q, in cfs Interval Q, in cfs
2 941 2 0
5 26985 5 1259
10 3720 10 1238
25 6185 25 2554
30 8265 50 4787
100 10297 100 5490

WRC Nevada. Inc. 7/10/2003
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Attachment #6

BFE Sensitivity Analysis
for Project Area



Cufve
Plotted Currves fer irregular Channel

Project Description

Project File
Worksheet
Flow Element
Method
Solve For

c:\haestad\fmw\chalfaat.fm2
Approximate FP

Irregular Channel

Manning's Formula

Water Elevation

5/& gfﬂ/ﬁ 17T

g ST /94 77 /Z//L/%»és

Constant Data / v Mo
>
Channel Slope 0.003700 ft/ft DNLy ' /7
Woe Fop KFF /)tf/f/zﬁm
Input Data . é _
Minimum Maximum Increment AW/WJ,JA < e AUE &/,
Discharge 1,000.00 10.000.00 100.00 cfs
/254 WILES
Woater Elevation vs Discharge
92.0
g A/ L
91.5 =
//‘/
/ A
Dig 4 J.9 L~
/////
91.0 <
ﬁ A ?&9 ) 7 //////
///
90.5 —
_,-/‘ i
///
80.0 . -
_/
v
895
.
89.0
1000.0 2000.0 3000.0 4000.0 5000.0 6000.0 7000.0 8000.0 8000.0 10000.0
: Discharge (cfs)
197/10/03 FlowMaster v5.1
37:15.41 PM Haestad Methods. Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1 of -



Cnalfant
Worksheet for irreguiar Channel

Project Description

Project File c:\haestad\fmw\chalfant. ’m2
Worksheet Approximate FP
Flow Element Irregular Channel
Method "Manning's Formula
Solve For Water Elevation
Input Data
Channel Slope 0.003700 ft/ft
Elevation range: 88.00 ft to 96.00 ft.
Station (ft) £levation (ft) Start Station End Station Roughness
0.00 86.00 0.00 372.00 , 0.060
45.00 91.00 372.00 410.00 0.040
56.00 90.00 410.00 1,055.00 0.060
256.00 89.00
372.00 89.00
375.00 88.00
387.00 88.00
410.00 89.00
540.00 88.00
1,040.00 88.00
1,055.00 88.54
Discharge 10,000.00 cfs
Resuits
Witd. Mannings Coefficient 0.058
Water Surface Elevation T 91.55 ft
Flow Area 3,068.89 ft?
Wetted Perimeter 1,018.21 ft
Top Width 1,014.93 ft
Height 3.55 ft
Critical Depth 89.95 ft
Critical Slope 0.045165 fuft —_
Velocity 3.27 ft/'s
Velocity Head 0.17 ft
Specific Energy 91.71 ft
Froude Number 0.33

Flow is subcritical.
Water elevation exceeds lowest end station by 3.01 ft.

37/10/03 FlowMaster v£
07 16:43 PM Haestad Methods, Inc. 37 Brookside Road Walerbury, CT 06708 (203) 755-1666 Page 1 ¢



2ross Section
Cress Secien for Irregular Channel

Project Description

Project File ¢:\haestad\fmw\chalfant.i:n2
Worksheet Approximate FP

Flow Element Irregular Channel

Method Manning's Formula

Solve For Water Elevation

Section Data

Witd. Mannings Coefficient 0.058 i
Channel Slope 0.003700 ft/ft
Water Surface Elevation 91.55 ft
Discharge 10,000.00 cfs
96.0%
J
3
95.0
"N
N
94.0 =
Q
93.0 ﬁ'{:
—_ )
£ =2
-
c
8920
©
9>-) ~Z CoT
i1}
91.0
0.0
89.0 \\\‘- &
88.0 / f '
Q.0 200.0 400.0 600.0 800.0 1000.0 1200.0
Station (ft)
07/110/03 FlowMaster v!
0716.54 PM Haestad Methods, Inc. 37 Brookside Road Waterbury, CT 06708 (203) 755-1666 Page 1«
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